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CLAIMS 



[Claim(s)] 

[Claim 1]In a liquid crystal display element which has performed orientation treatment for making a substrate face of 
two sheets which pinches a liquid crystal carry out orientation of the liquid crystal, A liquid crystal display element, 
wherein the 2nd orientation layer from which uneven shape controlled to carry out orientation towards a request 
[ on said substrate ] of a liquid crystal on the 1st orientation layer and the 1st orientation layer was made is formed. 

[Claim 2]The liquid crystal display element according to claim 1, wherein said uneven shape is controlled by 
impressing an electric field or a magnetic field to said liquid crystal layer when forming the 2nd orientation layer. 
[Claim 3]In a liquid crystal display element which has performed orientation treatment for making a substrate face of 
two sheets which pinches a liquid crystal carry out orientation of the liquid crystal, A manufacturing method of a 
liquid crystal display element forming the 1st orientation layer in said substrate beforehand, and forming further a 
polymer precursor which mixed the 2nd orientation layer beforehand in a liquid crystal by polymerizing on it. 
[Claim 4]A manufacturing method of the liquid crystal display element according to claim 3 polymerizing said 
polymer precursor impressing an outer field to a liquid crystal layer so that a liquid crystal layer may produce a 
desired pre tilt when forming said 2nd orientation layer. 

[Claim 5]A manufacturing method of the liquid crystal display element according to claim 3, wherein said outer field 
is an electric field or a magnetic field. 

[Claim 6]A manufacturing method of the liquid crystal display element according to claim 3 with which said 1 st 
orientation layer is characterized by having the orientation force which produces perpendicular orientation power, 
level orientation force, or a pre tilt. 

[Claim 7]A manufacturing method of the liquid crystal display element according to claim 3 using ultraviolet rays, an 
electron beam, or visible light since said polymer precursor is polymerized. 

[Claim 8]A manufacturing method of the liquid crystal display element according to claim 3 mixing a substance which 
absorbs ultraviolet rays, an electron beam, or visible light in said liquid crystal. 



http://wv*w4JpdUnpit^ 2008/07/08 



JP.06-347795.A [DETAILED DESCRIPTION] 

4 * 



1/4 s<— i> 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the manufacturing method of a liquid crystal display element used for 
information machines and equipment, television, or various electrical scoreboards, especially the manufacturing 
method of a liquid-crystal-orientation layer 
[0002] 

[Description of the Prior Art]in TN (the twist — nematic) mold liquid crystal display element used from the former, 
In order to carry out orientation of the liquid crystal beforehand, methods, such as rubbing with cloth etc. the field 
where a liquid crystal touches, are used (M. Schadt and W.Helfrich:Appl.Phys.Lett, 18(1971)127, etc.). 
[0003]about a STN (the super twist — nematic) mold liquid crystal display element. In order to attain large scale- 
ization of a display, the orientation of the liquid crystal is made to produce a pre tilt beforehand (T. refer to drawing 
6_for J.Schffer and J.Nehring:Appl.Phys.Lett, 45(1984)1021, etc.). 

[0004]ln SH (super HOMEOTOROPIKKU) mold liquid crystal display element with a large viewing angle. The liquid 
crystal is changed into the perpendicular orientation state which inclined only beforehand using the liquid crystal 
which has negative dielectric anisotropy, and the oriented state of a liquid crystal is made into a level oriented state 
by an applied electric field (H. SchadtSID'82 DigestO 982)244). Although the above visualizes the electric field 
response of an element on both sides of an element with a polarizing plate, The mode in which the electric field 
response of an element can be recognized not using a polarizing plate is also developed by containing a dichroic 
pigment in a liquid crystal (G. H.Heilmeier andLA.ZanonirAppl.Phys.Lett., 13(1968)91). In order not to use a polarizing 
plate in this mode, it has the possibility of a paper white display. 

[0005]The display device using a ferroelectric liquid crystal with the memory nature which enables a mass display 
was also developed very in influence the term at 1:00. The thing commercialized now is a thing which used a certain 
horizontal orientation process from the former. However, since this has what is called a very narrow difference angle 
between the bistable states which a ferroelectric liquid crystal has, contrast with a dark display has not been taken. 
Then, the trial which leans and opens the orientation of a liquid crystal using a diagonal vapor deposition method 
method etc., and enlarges an angle is made (the collection of the 12th liquid crystal debate drafts the one ream F12 
32 pages or Japan Display 'the collections 1 2 and 3 of 86 drafts 464 pages etc.). 

[0006]Although the former and diagonal vapor deposition method method (JP.63-321 62,B), the method (JP,04- 
7081 2,A) which used the orienting film, etc. were devised about the orientation treatment art of giving a pre tilt, 
there was almost no way an exact high pre tilt angle was realizable with high-reliability. The way a desired pre tilt 
was realizable was recently devised by using the complex of low-molecular liquid crystal and a polymer liquid crystal 
as an orienting film (JP,4-23401 8,A etc.). 
[0007] 

[Problem(s) to be Solved by the Invention]However, in the Prior art, long term reliability or the homogeneity in the 
inside of a display device had a technical problem in high pre tilt orientation treatment with the bad long term 
reliability of orientation which is used especially for a STN type liquid crystal display element. Also in the method of 
using the complex of low-molecular liquid crystal and a polymer liquid crystal as an orienting film, since it was 
necessary to form in a substrate the orienting film which contained the liquid crystal beforehand, technical problems 
— it is very difficult to realize uniformly the exact pre tilt which is not fit for mass production over the whole display 
screen — occurred. Since it was with a diagonal vapor deposition method method also in the mode using a 
ferroelectric liquid crystal, it had technical problems, like it is very difficult to realize an exact pre tilt, homogeneity, 
and reliability. 

[0008]Then, in TN type and a level orientation guest host liquid crystal display device, the place made into the 
purpose of this invention in orientation sufficient long term reliability. It is in the place which realizes an exact and 
uniform pre tilt and sufficient long term reliability in a STN type, SH type, a perpendicular orientation guest host 
type, and a ferroelectric liquid crystal type liquid crystal display element. Also let it be the purpose to provide the 
method of the good orientation treatment of mass production nature. 
[0009] 

[Means for Solving the Problem]In a liquid crystal display element which has performed orientation treatment for a 
manufacturing method of a liquid crystal display element of this invention to make a substrate face of two sheets 
which pinches a liquid crystal carry out orientation of the liquid crystal, The 1st orientation layer is beforehand 
formed in said substrate, and a polymer precursor which mixed the 2nd orientation layer beforehand in a liquid 
crystal was further formed by polymerizing on rt When forming said 2nd orientation layer, said polymer precursor 
was polymerized impressing an outer field to a liquid crystal layer so that a liquid crystal layer may produce a 
desired pre tilt It is characterized by said outer field being an electric field or a magnetic field. Said 1st orientation 
layer has the orientation force which produces perpendicular orientation power, level orientation force, or a pre tilt. 
Since said polymer precursor was polymerized, ultraviolet rays, an electron beam, or visible light was used. A 
substance which absorbs ultraviolet rays, an electron beam, or visible light in said liquid crystal is mixed. Hereafter, 
details of this invention are shown in an example. 
[0010] 
[Example] 
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(Example 1) This example shows the example to which this invention was applied in the usual STN type liquid crystal 
display element Drawing 1 is an easy figure showing one copy of the section of the STN type liquid crystal display 
element of this example. The manufacturing method of the empty panel for enclosing a liquid crystal first is shown. 
The horizontal orientation process was performed to the surface of the electrodes 2 and 7 of the two substrates 1 
and 8 with an electrode as the 1st orientation layer 3 and 6, and it fixed so that a gap might be set to about 5 
micrometers combining two substrates, as a processing direction served as the twist 270 degrees. Next, although 
the liquid crystal 9 is enclosed with this gap, this liquid crystal is explained. To SS5004 (made by Chisso Corp.), as a 
chiral ingredient, the liquid crystal mixed CB15 so that the spiral pitch of a liquid crystal might be 4/3 time the 
thickness of a liquid crystal layer. Biphenyl methacrylate was mixed 0.5% as a polymer precursor for furthermore 
forming the 2nd orientation layer 4 and 5 in this liquid crystal. This mixture was enclosed with the previous empty 
panel, and it irradiated with ultraviolet rays, impressing an electric field so that the tilt angle of a liquid crystal may 
be about 20 degrees in a liquid crystal phase. The 2nd orientation layer 4 and 5 with unevenness as this showed to 
drawing 1 was formed in the substrate face. The polarizing plate was stuck on the both sides of this display device, 
and it was considered as completion. In this way, although 70 ** of produced liquid crystal display elements were 
neglected for 500 hours, the disorder of orientation was not produced at all. Aging was not seen even if it measured 
the pre tilt in the time of the non-electric field of a liquid crystal. Since the shape of surface type also includes 
particle shape greatly rather than the 1st orientation layer, orientation force is considered to be strong and to be 
hard to produce aging. 

[001 1]In the case of ultraviolet rays, the light used for a polymerization can use it, even if intensity is strong and it 
is weak, but a polymer precursor polymerizes enough in two or less 10 mW/cm. About wavelength, the wavelength of 
300 nm - about 400 nm is good. When wavelength is shorter than 300 nm, it becomes the same treatment as an 
electron beam. When wavelength is longer than 400 nm, it becomes the same treatment as visible light. To use an 
electron beam, thickness of a substrate is enough made thin and it is necessary to make it an electron beam arrive 
to an inside. About intensity, it was the same as that of ultraviolet rays, and polymerized enough. If a polymer 
precursor or a sensitizer is used, it can also polymerize in visible light. 

[0012]Since the polymers which the quantity in which polymers adhere to a substrate face increases, and remain 
into a liquid crystal will decrease that much if it irradiates with the light used for a polymerization from both sides of 
a display device, Hayes at the time of impressing an electric field decreases, and contrast improves. Of course, a 
polymer precursor polymerizes enough also the exposure from one side. 

[0013]Since a polymerization would arise only near the electrode surface if the ultraviolet ray absorbent is put in 
the liquid crystal, the polymers which remain in a liquid crystal further decreased in number, Hayes decreased, and 
contrast improved. As an ultraviolet ray absorbent, anthracene, coronene of the small ultraviolet ray absorbent of 
sensitization, etc. are preferred. 

[0014]An acrylate system, an epoxy system besides a methacrylate system as shown here, etc. can be similarly 
used for the polymer precursor to be used. If not much long and slender as a form of a compound, in order that the 
polymers which lack in stiffness may generate, it is not helpful as an orientation layer. If it can do, upright molecular 
shape is good in the form which connected the aromatic ring etc. The smaller one of the birefringence which a 
polymer precursor has is good. The other thermosetting resin of a photo-setting resin can also be used. What is 
necessary is just to heat in that case, in order to polymerize. 4% or less of the content to the liquid crystal of a 
polymer precursor is desirable. When an electric field is impressed as it is more than this, Hayes occurs between the 
polymers and the liquid crystal which exist in an inside, and light scattering arises. 

[0015]The same effect was acquired even if it impressed the magnetic field, without using an electric field, in order 
to give pre tilt orientation force to the 2nd orientation layer. The same effect was acquired, even if it irradiated with 
lights, such as ultraviolet rays, the polymer precursor was polymerized and it formed the 2nd orientation layer, while 
carrying out pre tilt orientation after ** also performed orientation treatment which has the conventional pre tilt 
orientation force and enclosed the liquid crystal not using outer fields, such as an electric field or a magnetic field. 
[0016]About the element which constitutes STN modes (or SBE, OMI, etc.), such as orientation treatment in a liquid 
crystal, a chiral ingredient, and the 1st orientation layer, thickness of a liquid crystal layer, a substrate, an electrode, 
and a polarizing plate, conventional technology is applicable as it is. 

[0017](Example 2) This example shows the example to which this invention was applied about the case where it 
combines with the panel in which dielectric anisotropy carried out perpendicular orientation processing of the 
negative liquid crystal. Drawing 2 is a figure showing briefly the one-copy section of the liquid crystal display 
element of this example. The manufacturing method of the empty panel for enclosing a liquid crystal first is shown. 
Perpendicular orientation processing was performed to the electrode surface, the two substrates, the electrode 2 
and the substrates 1 and 8 with seven, as the 1st orientation layer 3 and 6, and rubbing of that surface was further 
carried out in the one direction lightly (this processing is not necessarily required). It fixed so that a gap might be 
set to about 5 micrometers combining these two substrates. Next, although the liquid crystal 9 is enclosed with 
inter-electrode [ this ], this liquid crystal is explained. The liquid crystal mixed nonylbiphenyl methacrylate 1% as a 
polymer precursor for forming the 2nd orientation layer in RDP00775 (made in Roddick). This mixture was enclosed 
with the previous empty panel, and it irradiated with ultraviolet rays in the state where incline only and perpendicular 
orientation is carried out in the liquid crystal phase. The 2nd orientation layer 4 and 5 with unevenness as this 
showed to drawing 2 was formed in the substrate face. If rubbing is not performed in the one direction after carrying 
out perpendicular orientation processing as the 1 st orientation layer, unevenness of the 2nd orientation layer is 
perpendicularly suitable to a substrate. The polarizing plate was stuck on the both sides of this display device, and it 
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was considered as completion. In this way, although 70 ** of produced liquid crystal display elements were 
neglected for 500 hours, the disorder of orientation was not produced at all. Aging was not seen even if it measured 
the tilt angle in the time of the non-electric field of a liquid crystal. Since the shape of surface type also includes 
particle shape greatly rather than the 1st orientation layer, orientation force is considered to be strong and to be 
hard to produce aging. 

[0018]In the case of ultraviolet rays, the light used for a polymerization can use it, even if intensity is strong and it 
is weak, but a polymer precursor polymerizes enough in two or less 10 mW/cm. About wavelength, the wavelength of 
300 nm — about 400 nm is good. When wavelength is shorter than 300 nm, it becomes the same treatment as an 
electron beam. When wavelength is longer than 400 nm, it becomes the same treatment as visible light. To use an 
electron beam, thickness of a substrate is enough made thin and it is necessary to make it an electron beam arrive 
to an inside. About intensity, it was the same as that of ultraviolet rays, and polymerized enough. If a polymer 
precursor or a sensitizer is used, it can also polymerize in visible light. 

[0019]Since the polymers which the quantity in which polymers adhere to a substrate face increases, and remain 
into a liquid crystal will decrease that much if it irradiates with the light used for a polymerization from both sides of 
a display device, Hayes at the time of impressing an electric field decreases, and contrast improves. Of course, a 
polymer precursor polymerizes enough also the exposure from one side. 

[0020] Since a polymerization would arise only near the electrode surface if the ultraviolet ray absorbent is put in 
the liquid crystal, the polymers which remain in a liquid crystal further decreased in number, Hayes decreased, and 
contrast improved. As an ultraviolet ray absorbent, anthracene, coronene of the small ultraviolet ray absorbent of 
sensitization, etc. are preferred. 

[0021 ]An acrylate system, an epoxy system besides a methacrylate system as shown here, etc. can be similarly 
used for the polymer precursor to be used. The other thermosetting resin of a photo-setting resin can also be used. 
What is necessary is just to heat in that case, in order to polymerize. 

[0022]About the element which constitutes SH modes, such as orientation treatment in a liquid crystal, a chiral 
ingredient, and the 1 st orientation layer, a substrate, an electrode, and a polarizing plate, conventional technology is 
applicable as it is. 

[0023](Example 3) This example shows the case where the dichroic pigment 10 is mixed in Example 2 not using 
[ instead ] a polarizing plate. Drawin g 3 is a figure showing briefly the one-copy section of the liquid crystal display 
element of this example. The manufacturing method of a fundamental element is the same as Example 2. The points 
which mixed the dichroic pigment S-344 (made by Mitsui Toatsu Dye Co., Ltd.) 2% to the liquid crystal differ. 
Thereby, the pigment color and the display device which becomes transparent by electric field removal have been 
manufactured by the applied electric field. Although 70 ** of this display device was neglected in the reliability of 
orientation for 500 hours, the disorder of orientation was not produced at all. Aging was not seen even if it 
measured the tilt angle in the time of the non-electric field of a liquid crystal. 

[0024]About the element which constitutes guest host type perpendicular orientation mode, such as a liquid crystal, 
a dichroic pigment, orientation treatment in the 1st orientation layer, a substrate, and an electrode, conventional 
technology is applicable as it is. 

[0025](Example 4) This example showed the example which applied this invention to the usual TN mode. Drawin g 4 
is an easy figure showing the one-copy section of the liquid crystal display element of this example. The 
manufacturing method of the empty panel for enclosing the liquid crystal 9 first is shown. The horizontal orientation 
process was performed to the electrode surface, the two substrates, the electrode 2 and the substrates 1 and 8 
with seven, as the 1st orientation layer 3 and 6, and it fixed so that a gap might be set to about 7 micrometers 
combining two substrates, as a processing direction served as the twist 90 degrees. Next, although the liquid crystal 
9 is enclosed with inter-electrode [ this ], this liquid crystal is explained. To SS5004 (made by Chisso Corp.), as a 
chiral ingredient, the liquid crystal mixed CB15 so that the spiral pitch of a liquid crystal might be 4 or more times of 
the thickness of a liquid crystal layer. Benzo yloxy phenyl acrylate was mixed 1.5% as a polymer precursor for 
furthermore forming the 2nd orientation layer in this liquid crystal. This mixture was enclosed with the previous 
empty panel, and it irradiated with ultraviolet rays in the liquid crystal phase. The 2nd orientation layer 4 and 5 with 
unevenness as this showed to drawing 4 was formed in the substrate face. The polarizing plate was stuck on the 
both sides of this display device, and it was considered as completion. In this way, although 70 ** of produced liquid 
crystal display elements were neglected for 500 hours, the disorder of orientation was not produced at all. Since the 
shape of surface type also includes particle shape greatly rather than the 1 st orientation layer, orientation force is 
considered to be strong and to be hard to produce aging. 

[0026]The conditions of Example 1 can be used about polymerization conditions, the additive agent at the time of a 
polymerization, and a polymer precursor. 

[0027]About the element which constitutes TN modes, such as orientation treatment in a liquid crystal, a chiral 
ingredient, and the 1st orientation layer, thickness of a liquid crystal layer, a substrate, an electrode, and a polarizing 
plate, conventional technology is applicable as it is. 

[0028]By mixing a dichroic pigment in a liquid crystal in this example, transparence and the display device which 
serves as coloring of a pigment color by no electric field impressing are producible by an applied electric field. The 
long term reliability in orientation improved also in this case. 

[0029](Example 5) This example shows the example to which this invention was applied in the liquid crystal display 
element which used the ferroelectric liquid crystal. Drawing 5 is easy ** which shows the one-copy section of the 
liquid crystal display element of this example. The horizontal orientation process was performed to the surface, the 
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two substrates, the electrode 2 and the substrates 1 and 8 with seven, as the 1st orientation layer, and it pasted 
together mutually so that 2.2 micrometers of gaps and a rubbing direction might lap. The thing which mixed the 
polymer precursor biphenyl acrylate for forming the 2nd orientation layer ZU3488 by Merck Co. 0.2% was enclosed 
with this gap as a liquid crystal. Next, temperature up of this panel was carried out to 100 **, and then it cooled 
slowly to 80 **, the electric field was impressed so that a pre tilt might be 20 degrees in a cholesteric phase, and it 
irradiated with ultraviolet rays from both sides of the panel in this state, and the 2nd orientation layer as annealed 
to a room temperature after that and shown in drawing 5 was formed. In this way, in the obtained liquid crystal 
display element, when the difference angle between the bistable states of a liquid crystal was inserted with **** and 
a polarizing plate about 45 degrees and the electrooptics characteristic was measured, the luminosity almost equal 
to the transmissivity of a polarizing plate was obtained, and contrast was 50:1 or more. Change of orientation was 
not seen, even if the reliability of the oriented state was high and it neglected 50 ** for 200 hours. Since the shape 
of surface type also includes particle shape greatly rather than the 1st orientation layer, orientation force is 
considered to be strong and to be hard to produce aging. 

[0030]What is necessary is just to adjust an electric field arbitrarily so that a liquid crystal may become a pre tilt of 
a request in a cholesteric phase or a nematic phase when setting up a pre tilt. 

[0031 ]The liquid crystal used by this example is a ferroelectric liquid crystal in an ope rati ng-temperature field, and 
needs to have a cholesteric phase or a nematic phase in the temperature range which forms the 2nd orientation 
layer. However, what is necessary is just to have a phase similar to this, since the 2nd orientation phase can be 
formed with the phase which will answer if powerful outer fields, such as a smectic A phase, are impressed. 
[0032]About the thickness of a liquid crystal layer, it is a thing decided on the size and the balance with a bistability 
of a pre tilt, and is not generally decided. However, if it is for 1.5-2.5 micrometers mostly, it is ****** to practical 
use. 

[0033]It can use, if it is the thing shown in the previous example about the polymer precursor which forms the 2nd 
orientation layer. 

[0034]About the element which constitutes the mode using ferroelectric liquid crystals, such as orientation 
treatment in the 1 st orientation layer, a substrate, an electrode, and a polarizing plate, conventional technology is 
applicable as it is. 
[0035] 

[Effect of the InventionjBy this invention, the 2nd orientation layer is formed by a very easy method in almost all 
the liquid crystal display elements developed from the former above. 

Therefore, the long term reliability of a liquid-crystal-orientation state, the long-term stability of a pre tilt angle, and 
the homogeneity of an oriented state have been improved. 

When this invention was used, the SBE type display device which was not put in practical use since orientation 
reliability was conventionally bad could be realized, and it became possible to raise display performance much more. 
Also in the display device using a ferroelectric liquid crystal, since the method orientation of slanting was realizable 
by a very cheap method, the very bright good mass display of contrast could be supplied cheaply. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] lt is a figure showing briefly the one-copy section of the liquid crystal display element of Example 1. 
[Drawing 2] It is a figure showing briefly the one-copy section of the liquid crystal display element of Example 2. 
[Drawing 3] It is a figure showing briefly the one-copy section of the liquid crystal display element of Example 3. 
[Drawing 4 ] It is a figure showing briefly the one-copy section of the liquid crystal display element of Example 4. 
[Drawing 5] It is a figure showing briefly the one-copy section of the liquid crystal display element of Example 5. 
[Drawing 6 ]It is a figure showing briefly the one-copy section of the conventional STN type liquid crystal display 
element. 

[Description of Notations] 

1 Substrate 

2 Electrode 

3 The 1 st orientation layer 

4 The 2nd orientation layer 

5 The 2nd orientation layer 

6 The 1 st orientation layer 

7 Electrode 

8 Substrate 

9 Liquid crystal 

10 Dichroic pigment 

1 1 Ferroelectric liquid crystal 

1 2 Layer system 
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[Kind of official gazette]Printing of amendment by the regulation of 2 of Article 1 7 of Patent Law 
[Section classification] The 2nd classification of the part VI gate 
[Publication date] January 19 (2001.1.19), Heisei 13 

[Publication No.]JP,6-347795,A 

[Date of Publication]December 22 (1994.12.22), Heisei 6 
[Annual volume number] Publication of patent applications 6-3478 
[Application number] Japanese Patent Application No. 5-140948 
[The 7th edition of International Patent Classification] 

G02F 1/1337 505 
[FI] 

G02F 1/1337 505 

[Written amendment] 

[Filing date]April 3, Heisei 12 (2000.4.3) 

[Amendment 1] 

[Document to be Amended]Specification 
[Item(s) to be Amended]Claim 
[Method of Amendment]Change 
[Proposed Amendment] 
[Claim(s)] 

[Claim 1]In a liquid crystal display element by which a liquid crystal is pinched between substrates of a couple and it 
comes to give orientation treatment to at least one substrate among substrates of said couple, A liquid crystal 
display element which said one substrate has the 1st orientation layer and the 2nd orientation layer, carries out 
orientation of said liquid crystal so that it may have a tilt angle to said one substrate, and is characterized by things. 

[Claim 2]In the liquid crystal display element according to claim 1, 

A liquid crystal display element characterized by coming to give a horizontal orientation process or perpendicular 
orientation processing to said 1st orientation layer. 

[Claim 3]A liquid crystal display element to which said 2nd orientation layer is characterized by the surface being 
uneven shape in the liquid crystal display element according to claim 1 or 2. 

[Claim 4]A process of forming the 1 st orientation layer in said substrate in a method of manufacturing a liquid 
crystal display element by which a liquid crystal is pinched between substrates of a couple and it comes to give 
orientation treatment to at least one substrate among substrates of said couple, And a manufacturing method of a 
liquid crystal display element possessing a process of forming the 2nd orientation layer on said 1st orientation layer. 

[Claim 5]ln the liquid crystal display element according to claim 4, 

A manufacturing method of a liquid crystal display element providing further a process of performing a horizontal 
orientation process or perpendicular orientation processing, in said 1 st orientation layer. 

[Claim 6]a liquid crystal is pinched between substrates of a couple — in a method of manufacturing a liquid crystal 
display element to which orientation treatment was performed, to at least one substrate among substrates of said 
couple, A process of forming the 1st orientation layer in said one substrate, a process of enclosing a liquid crystal 
containing a polymer precursor between substrates of said couple, And a manufacturing method of a liquid crystal 
element providing a process of polymerizing said polymer precursor and forming the 2nd orientation layer on said 1st 
substrate after enclosing said liquid crystal between substrates of said couple. 
[The amendment 2] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0001 
[Method of Amendment]Change 
[Proposed Amendment] 
[0001] 

[Industrial Application]This invention relates to a liquid crystal display element used for information machines and 
equipment, television, or various electrical scoreboards, and a manufacturing method for the same. 
[Amendment 3] 

[Document to be AmendedjSpecification 
[Item(s) to be Amended]0009 
[Method of Amendment]Change 
[Proposed Amendment] 
[0009] 

[Means for Solving the Problem]ln order to solve an aforementioned problem, a liquid crystal display element of this 
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invention, In a liquid crystal display element by which a liquid crystal is pinched between substrates of a couple and 
it comes to give orientation treatment to at least one substrate among substrates of said couple, It has the 1st 
orientation layer and 2nd orientation layer in said substrate, and orientation of said liquid crystal is carried out so 
that it may have a tilt angle to said one substrate. In this liquid crystal display element, if it comes to give a 
horizontal orientation process or perpendicular orientation processing to said 1st orientation layer, it may be 
desirable and that surface of said 2nd orientation layer may be uneven shape. In a method of manufacturing a liquid 
crystal display element by which according to an example of a manufacturing method of a liquid crystal display 
element of this invention a liquid crystal is pinched between substrates of a couple and it comes to give orientation 
treatment to at least one substrate among substrates of said couple, A process of forming the 1st orientation layer 
in said substrate, and a process of forming the 2nd orientation layer on said 1st orientation layer are provided. If a 
process of performing a horizontal orientation process or perpendicular orientation processing is further provided in 
said 1st orientation layer in the above-mentioned manufacturing method, according to [ it is desirable and ] the 
other examples of a liquid crystal display element of this invention. In a method of pinching a liquid crystal between 
substrates of a couple and manufacturing a liquid crystal display element to which orientation treatment was 
performed to at least one substrate among substrates of said couple, After enclosing a process of forming the 1st 
orientation layer in said one substrate, a process of enclosing a liquid crystal containing a polymer precursor 
between substrates of said couple, and said liquid crystal, between substrates of said couple, a process of 
polymerizing said polymer precursor and forming the 2nd orientation layer on said 1st substrate is provided. 
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(2) 



6-347795 



[Sf#^l] &a£«ftT*2#<&g^Mfc:. _ 
[»#^2] fflEGflfiiJMto&t, S2®EMM«fllA a r 

€r, $sfc^o±fc»2<oE(RiB^ ttatfcwae' 
i»*«4] itna»2coEiRj®^^-r*Bic, &a 

<h*r 3 EWaifcaa^T 

ftQL£?zm7&A 3 Ett®Kas^»?cDnB^& 

£»#E6] NEm OEfiJBiPSia&fflftt *¥E 
IftAS^tt^U^-r^h^US-ttSEfil**^*!: 

t^wat-r^s^ 3 E*©acsa^5R^©H36* 

* 3 EMO«a^9R?OKft»& 

[■m 8] mBKa+KK**. aTH^fcttBia 
E*cDacas^sR^©«e*tfe 0 

[0 0 0 1] 
[0002] 

ft^V^tlTV^ (M. Schadt and W. 
HelfrlchrAppl. Phys. Lett., 
1 8 (1 9 7 1) 1 2 7fc£) . 

[0 0 0 3] STN £ 

Sfca&fc&SOEftK^fc^WT^ ;V h SftCSttTto 
5 (T. J. Schf fer and J. Nehri 
n g : Ap p 1 . Phys. Lett. . 45 (198 



2 



4) 102 itte % me^m) • 

[0 0 0 4] $Zftmn(D&\,* SH (X-/V-***hD 

wt&zm^T. fKa^^ftfc-r^wvifcaiftErtrtttBa: 

UT43£* @!?-9JlniT^acoEfni^S8$*¥E[Rl«l8i 
t§ (H. Schadt:SID * 82 Diges 
t (1 9 8 2) 2 4 4). a±tt«3fc*T*^*»VC 

*^©«»*»*waft-r*©T»*^ «ai;:2&tt 

******* c fcfe J: D ttMftmvftftTOWM; 

(G. H. He 1 lme i e r and L. A. Z a 
noni :Appl. Phys. Lett. , 13 (1 
9 6 8) 9 Do ZO^-KfcSViTfcfflftSfc^fc 

[0005] *tt7Vx:/i'<£WM&'*-**%ij»- 

tt*ft:3ttR*tttta£m>&^*?fe 1 f$»fffi&T 

*^&***¥Eftnaa*ffl^fc«n?*«. 

-efc»»»»ttfei!€fflvJT*a©EiRi*« 

apan Display ' 86 ^BBfcl 2, 3 
4 6 4^-^fcffl p 

[0 0 0 6] tat^Xrf-A frb&bttzmftmw&ffi 

fcOt*Ttt«*, *ttrH*S; C&&B3 6 3- 3 2 1 6 
2) , EW«*fflVifc*ft «*BI*F0 4-7 0 8 1 2) 

fcoT, fi»T*at*fl^«ao«^#ftErtlKi:L 

IbOmHRStl^ - 2 3 4 0 1 8&» . 

[0 0 0 7] 

ttEift©fi«ge«tt^vi, £<fcsTNffl«a*a** 

fcofc. fi^ttatK^ttaott^^EW 
■«MlCMr«M^ft«^86UlcA^^K IE 

[0 0 0 8] *Z-C*&WOEft£*rztZZ\Z, TN 

fi*«ktK*TOfiiyx h^x h»as«*^ic*^Ttt 

ErtHC*V>T+#fc«B«M*fc STNIS, SHI, 
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3 

ffi%l-\Z&\,\T\*imxt$-tz7VTJ )V h 
CO 0 0 9] 

m&*&&?z>2&<D&&3miz. 

tffK#:£S^f * d £ £ 0 hit £ t 

win b&3&« 6«rtBi*»TWB#*a-& Lfc z: t & 
fc* reasons, «^»**:ttRia3efcffi^fctts»» 

[0 0 10] 

i ) *3«fi0raia#<o s t N^«fi*^« 

0 S T N$!tt&«K»?<DBr00> 1 a5*^i"fiS¥^0 T 

<D&m\Z& 1 OOffifpJ/i 3 43 £tf 6 t LT*¥EIS]^S§ 
1U »3ffi*fil*t2 7 0£y-TXh£fc*J:5l;:2#<Z) 

©MfcO^TRflt*. i&SttS S 5 0 0 4 (fyy 

aw ica^r 7M^ttTCB 1 

y ?#KMaj*3 <z> 4 / 3 fglcfc* <fc 3 Lfc. 
£ 8> £ (BjfcBfcSI 2 (BEIrJJS 4 *5<J; 5 fc^ffrT**: 

0. 5^Uc. S10B«4k«ftflE)ffi/^^lCltAU 
T, «a*fcT*fi©T--f;WhAj&t2 OftSffilC^«J: 

1 ^UfeJ:'5^IHIdb^Q®20gH^4*cfct;5^ 

iTt»M»biia6n&*'3fc. m i coEifijjgcfc d *> 

<Tt>Si<Tfeffi^SC:^^T^S^ lOmW/cra 



(3) 4$&i¥6-3 4 7 7 9 5 

2^TT+^iS^H L ffiIffi^ttm^-r-5. **fc^VJT» 
3 0 0 nm-4 0 OnmifiroSf 3 0 0nm 

iDjftfi^fiv^^ia^wtHaoa^tfe*. 40 

o v> r t vit. &it&ft?t&m 

io [ooi2] m&\zmKzx&&K#=?o>mmfr*>mii 
m4tt*m&&m\zitm?zm&&<tet)m& 

So 

[0 0 13] *fl*IC«*«BCa*AnT^<i:. € 
[0 0 14] ffl^SBiHfWKfrfctt, C£lc^L*:£ 

&*>m&K£m\&mzx\t*&i^&$u&*zit 

a&ElftJB£UT»fc£&fcV>. T!€?nfS£§Sgfc££o 

30 \z\mmftz>iiftx&\<\ K^*re#<oMfc#-r* 

[0 0 15] m2(DErS]^JC^U^^hE^£#^ 

fl»o^V'r-f;vhEfii*«*rr*EWffla*ifi 

LT, *a*»AUfc«fc:^l/T'Y;PhEftLTVi«» 
49 2©ElRlHft»«bT'bRI«0»*35t#6njk. 

[0016] ttA. ^ioErfij^»c^Jt 

[0017] (gi 2 ) *«S0grtteias*tt*t 
d©tta€SieE*i»3iLfc/5*;wi:ia*^fc*fc*^ 

so &m2&*:zt7ttzmtiLi&±zf8<Dmm&mzmi<D 
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5 

®^B£«< i^(Sifc7if>^bfc (.cax&miz&rL 

**5tfmg8fc&*«fc5fcB!5SUt. ^fcC©«ffiWJc 

ffiS9&aA-r*©r*5j5». ^©BSfconTRwr 

S. i«aiJRDP0 0 7 75 (BTjyir&M) \z&2 

ft©2/t*;H::itALT, B&ffifcTfcr^SHTgil 
KaR U«:«t 5 iftGaiiliS^S 2 ©EIbJJI 4 ^.fctJt 5 *tg 

t-ft&fc. i^mz3My^nt>untv,^ s&2©e 
ifii®oia I atts«{-^u TSjl ^^ £l6 j <> -og^sd 

^®B£fcM*«£S^f*ttT5&iStl,fc. <I5LTtf 
KLfcBII&*rcs&^£7 0-C5 0 OWgb&jj?, se 

■5. 

[0 0 18] S^fcfflt.»53Ktt»*fi©»&, 
<Tt>«<TfeJStr>&;:&«t-C#«#t. lOmW/cm 

2«TT+»s^ttiKft»ia^-r*. «fit^v>T« 

3 0 0 nm~4 0 0nmgflf©jSSAtj;v J . 3 0 0nm 
*B»£#MM§^»*TBd:ra«©av> < l:fc.5. 40 

* ; 348*fflv>s»&K:tt. -t-#S1g©JS;*£S<i, 

[0 0 19] X«iCAlr)«3e«««»70Pfn«>6Bl|t 
•5. 

[0 0 2 0] KBf IC*«.B»iRJHSxnTfe< fc, @ 

BaBffiB«u-r«*«t*i5«fc»ic. seicfsa^fc 4 

hfttRLhLfc. *nB©iR»Ii: iTttflAtfr > h 
[0 0 2 1] JflV>*B#^l8Bfl:fctt, CCfciKLfcJ; 

[0 0 2 2] BA. *-f7JH3», ail©£|n|Sfc43tt «) 



t4 ' 1$W¥6-34 7 7 9 5 

SEfiffiS, SSL bb. fl9EBB£SH«-H«IU 
"*"«BBfc"3V»TB«BB|||«-©**j6Wr«*. 

[0 0 2 3] GHtflS) *B»«TttBa«2fc* 
fr*T«£BftBlr»r. -e-©*>fcOlr2fittft5Si osjg 
#Ufc«*fc-3t»T*r. H3lfcHaRfl©Ba£wB 
^© 1 fi5»rS$(BS*lc^-r0T*5. g*«fc3|f^©fi 
B^ttttBBB2ICBi;Tft«. ftgfc 2 fitters - 
3 4 4 C=#XEE*ftttS) £2X^1^,}^ 
S. cnfciDBJWlflnjfcBfi, H#R*£TSgi]<fcfc 
if *BwBT*BBt?#&. ccsB^B^ttEAraiRBtt 
KBfeTtt. 7 0C5 0 0ttnttBLfc«t. SBlSjcDSLtl 
tt*<*Ca«>o&. SfcttftOBBffftTO?**]. 
ft *BB LT <bSBBft»A 6tift«»? fc. 
[0 0 2 4] 2fiftfi*. BiaEfflBfcfctt* 

ebbs, sec, SB^^yxh^xhssjtEifij^- 

•**«B*«HBfer3V>Ttta*fiaf«-e©**j6WT 
[0 0 2 5] (£850114) *£&(«Tttlifc©TN*: 

S9s*tA-r-5.fc&©^^;p©sjg^$^-r. 2 ft 

©«ffi 2 *j;tf7 1 *«fctf 8 ©BB^Bfft^ l 

®EAB3fc±tf6fcl,T;fc¥Efoft3*MU fflS* 
M* 9 0««>f x h fcfcs J: 5 fc 2 ttcNMKBBfrftfc 
*T«B#»7 it mBBfcftiiSfcHjjr^ ^, CCCD 
ttffiUflfcStS 9 £*fA"f -SCT****, C©Bftfc^v> 
TRBT*. B&ttS S 5 0 0 4 (^?VttB) fc#-f 
5*«»ilTCBlBt. «fi©«illf-y^*t^ fiS 

®»3F©4««±jc^5«k5fcs^ufc. se.fcr©}g 

» Bfc»2©EftB*»«^*&»©»#:Fi(jj i #£ l , T 

ft. C©B£«£*©B/t*jHc#AUT. }ff affi , CT 
*Sfl-B£H3tL&. cnfcJ:DB4fc^L&J;3«:|Hfl 

sfcojg 2 ©ei&ib 4 iJAt^ 5 tfSBBBfcB&s* 

fc. C©BwB*©«»teB***»0«ltTSS*fci, 
ft. -5tTf^5ll,itBa^*^S7 0 , C5 0 0^K 

afiLfc*t. EiRj©anB^<^c^o&. &i©e 

AB£9feSnBttas*«<tt?»tft£fc#tNt«. E 

0 [0 0 2 6] a^*#. a^f^©jsiDS9, sssmsiBfc 
fc^v>T«*B« 1 ©*ff:$ffli,>5 C tat-es*. 

[0 0 2 7] Bfi. *<5*B». Ml©ffiiS)Bfcfett 

n*- H*B«-rss*fc^nraaa5s«}s^©ss 

[0 0 2 8] *ft*HBCTfc*t>TBS^fc2fi<4fe* 

E Afc*lt« WMMH&tfflJ: U&. 

1 [0 0 2 9] ^Bfi3)5) *£ffi(5STttaiBf«S<4BS 
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(! 

7 

8©£iSfcmfflEfiE£l,T*¥EfflfflH£iSU ra 
©2. 2 urn. 7V>tflftl>}tfimt3iS£5\zm*\Z®t3 
^to-frfc. ceimc &B£L-OUh>*fc&©ZL i 
3 4 8 8»cm2roffi|^@SJg^i-5 fc j{ ) fflS54H^^ffi#: 

it. *teCoyx**t 1 0 OtlC#Sl.T. ^C(C8 0<C 

Q&i-ttz>&5\z%%.zmmi,T. zavtmn/mfro) 
<~^\k5fc3S2©EiajJI£S5fi£L£. rsL-oisn 

en. 3>h7XMi5 0: l«_hTifet>fc. Sftfc. 
fitt!8©««tt 5 01C2 0 0^rfflife«LTfcffi 

ArcHefctt*sna*-3&. « i oemm.!: d e>sn* 

-batata, Ertft#m<, m a 

«fc*»±CK<H»A8ft«. 
[0 0 3 0] ^^^KtRjjrrSKfctt. «ft*»3 

to o 3 1] *n&mTm»zmsi,\tW}ftmmmi$-?& 
R*tt*a-e* o . fr-on 2 ©ffiiRj® sjg^-r sfis® 

[0 0 3 2] a®e©i5*Cr>^Ttt. TVTVAhffl 

[0 0 3 3] »2©E|^JBS»j«f ^BiH^frB^fc^ 
[0 0 3 4] SI ©ElpJJIIC^tSffilSj&JS, ^ 



>; ftW s P6-34779 5 

[0 0 3 5] 

[0ffl©ffil|i£tS29|] 

[0i] *&m<Dma>$i>K*T<Dimmwmm\z 
[0 2 ] mm 2 ©asa**-*^© i mmm&mmz 
[0 3 ] m&m 3 ©acaa^s?© i asK©^^ 

[0 4 ] ^JSM 4 ©i£Si6**^© l ffi K ffifcfgJjifc 
[0 5 ] gj&m 5 OMUHUR?® l IB»fffiSflS*»c 
[06] fiE*©STNS«a^SflT©l«»r®«jlS 
[i?#©K9I] 

1 ant 

2 «« 

3 «i©Eiftie 

4 SI 2 ©Eft® 

5 IB2©ElR)g 

6 IB 1 ©Eft® 

7 Stfi 

s sm 

I 0 26ft&5i§ 

I I asi§«&8sa 
12 m®& 



mi] 



[02] 




1 sts 

2 ®es 
se i ©E^g 

§§2©E|rLJB 

6 si i ©Eiae 

8 SIS 




II O 



1 Sfc 

5 S2cDRftj| 
7 €S 
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(6) 



#H¥6-3 4 7 7 9 5 



[03] 



9«S^\|l| 

io-&m 




[05] 



1 m 

2 vts 

3 ^1©S(SJ^ 

7 mm 

8 as 




St 1 ©SBIrJS 
^20S|r]® 

^2®gBlq|JB 

7 «*5 
8 




1 

2 ttff 

3 & 1 ©U|6]^ 

4 ^2<DSS[r)S 

e $ i owmm 

7 WS 

8 && 



[06] 




1 

2 B{5 

3 nicomtm 



6 81©B2|r|JI 

7 «ffi 

s m& 



(72m®% mm at 
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